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SUMMARY
POLYPHENOLS OF GRAPES VITIS VINIFERA - EFFECTIVE MEANS OF
PROTECTION AGAINST NEGATIVE CONSEQUENCES OF STRESS

A.L. Zagaiko, L.M. Voronina, E.V. Strelchenko, L.l. Katrich, L.M. Alekseeva, V.I. Mizin,
Y.0.0gaj.

In experiments with rats it is established, that food concentrates of grapes polyphenols "Enoant"
and "Polyphen™ in a doze appropriate of 0,3 ml/kg of weight of the human body and dry grape wine
"Kabetnet" and "Rkacyteli" in a doze appropriate of 4,3 ml/kg of weight of the human body, have ex-
pressed stress - protective, hepatoprotective and antiatherogenic activity, and polyphenolic compo-
nents of the wines prevent negative effects of alcohol.

PE3IOME
HOJI®EHOJIH BHHOTPAZY VITIS VINIFERA — EOEKTHBHHH 3ACIE 3AXHCTY
Bl/l] HETATUBHHUX HAC/IILIKIB CTPECY
A.JI. 3aeaiixo , JI.M. Boponina, O.B. Cmpenvuenko, JI.1. Kampiu , JI. M. Anexceesa, B.1. Mi3in,
10.0. Ozaii.

YV excnepumenmax ma wypax 6cmamosieHO, WO XAPUOBUM KOHYEHMpamam nonigheHonie
sunocpady «Enoanm» ma «llonighen» y 003i, wo sionogioac 0,3 ma/ke macu mina i0OuHU ma Cyxum
sunoecpaoHum eunam «Kabepne» ma «Pxayumeni» y 003i, wo ionogioac 4,3 mi/ke macu mina
JIOOUHU, B1ACTNUBA BUPA3HA CMPec-NPOMeKMOpHA, 2eNnamonpomeKmopHa ma anmuamepo2eHHd

AKMUBHICMb, NPU YbOMY NONIPEHONbHI KOMNOHEHMU BUHA XAMYIOMb He2AMUGHI eqheKmu CRupmy.

BBenenune



VYXyaIieHne — 9KOJIOTMYecKOoW  O0OCTaHOBKHM,  HecOaJaHCHPOBAHHOE  NHMTaHUE,  TICHXO-
SMOLIMOHANIbHBIE TEPEHANPSHKEHUS U JIpyrue HeOJaromnpusiTHble (GakTopbl, ACHCTBYIOIIME HA Opra-
HU3M, BBI3BIBAIOT aKTHBALIMIO CBOOOIHOPATUKAILHOIO OKHUCIIEHUS, YTO COMPOBOXKIACTCSA MOBPEKIE-
HUEM BCEX OCHOBHBIX KJIACCOB OMOMOJIEKYT U HAJAMOJIEKYJISPHBIX KOMIUIEKCOB M CHI)KEHHEM COJIep-
’KaHUsI aHTHOKCUIIAHTOB M Makpo3proB [1,2,10,12]. Takoe cocTOsIHHE TONYYHIO Ha3BAaHHE KOKUCIIH-
TEJILHOTO CTpecca.

B oTBeT Ha OKMCIUTENBHBIN cTpecc GOpMUPYETCS Psill 3AIIUTHBIX PEAKLUUH, HAlpaBICHHBIX Ha
TOPMOXEHHE CBOOOIHOPAIMKAIBHOTO OKHUCICHUS U TOJJEpX)aHue (YHKIMOHAJIHHONH aKTUBHOCTH
kieTku. [loka3zaHa MHAYKIMS PAa3TUYHBIX CTPECCOPHBIX OENKOB M (DEPMEHTOB, CIIOCOOHBIX CHU3UTH
YPOBEHb COCMHEHHH, T€HEPUPYIOIIUX aKTUBHbBIE (POPMBI KUCIOPOJA U AKTUBUPOBATh CHCTEMBbI aHTH-
OKCHJAHTHOM 3amuThl. CTpecc-peakiysi UrpaeT pojib HEOOXOJMMOT0 3B€HA B aJanTallii OpraHu3Ma K
OCHOBHBIM (pakTopam cpeabl. OHAKO TPU 3HAYUTEIBHON CHIIE U TPOJAODKUTEIBHOCTH ICHCTBYIOIINX
(bakTOpOB, CTpecc-peakiusi, B CBOIO OYEpelb, CTAHOBUTCSA YPE3MEPHO MHTEHCHUBHON U JJIUTEIBHOH, U
CYILIECTBEHHO CHHW)Kasi OOLIYyI0 pe3uCTeHTHOCTh opranu3ma [10]. Pe3ynabpraThl MHOTOYHMCICHHBIX HC-
CJIEJOBaHUM CBUAETENBCTBYIOT O TOM, YTO CTPECC IPU HEKOTOPBIX YCIOBUAX SIBISETCS NPUUMHON BO3-
HUKHOBEHHUS psiia BHYTPEHHUX 3a00JIeBaHUM, Cpenn KOTOPBIX Hanbojee pacnpoCTpaHEHHBIMU SBIIS-
I0TCS 3a00JIeBaHMsI CepIeYHO-COCYaucTOl cuctemsl [1,3,10].

ATepockiiepo3 — BeCbMa IIUPOKO PACHpPOCTPaHEHHOE 3a00JIeBaHHME: OKOJIO IMOJOBHHBI BCEX
JIOJEH, JKMBYIIMX B LIMBWIM30BAaHHBIX CTPaHaX, YMHUPAIOT OT OCJOXHEHHUI aTepOCKIEPOTHUYECKOTO
Ipolecca B cocyZax pasHbIX opraHoB. [lo mocnenHuM JUTEpaTypHbIM JaHHBIM, HOBBIIIEHHE B KPOBU
YPOBHSI JIUMONPOTEHHOB HU3KOH mioTHOCTH (JIHIT), BeeT K MOBBIMICHUIO are3ud MUPKYTHPYIOITUX
MOHOLIUTOB K apTe€pHaIbHbIM dHJIOTEINAIBHBIM KiI€TKaM. B To jke BpeMs, NOBBILIEHUE MTOCTYIUICHHUS
JIHII B MHTUMY NpPUBOIUT K YBEIUYEHUIO COACP)KAHUs JUNUIOB B HEW. B pesynprare CIIOKHBIX
CTPYKTYPHBIX U3MEHEHUI B NHTUME U MEIMM apTepUil, KOTOPblE HAUMHAIOTCS C HAKOIJIEHUS JIUITNJOB,
0COOEHHO XOJIECTEPHHA, B BUJIC BHEKJIETOYHBIX JUIHUIHBIX YAaCTULl U MACCHBHBIX OTJIOXKEHUH 3cTepu-
(UIMPOBAHHOTO XOJECTEpPUHA B COCTaBE MEHUCTHIX KJIETOK, U Pa3BUBACTCS aTEPOCKIEPO3. DTO MpHU-
BOJIUT K 3aKyIOPKE COCY/IOB M MIIEMHYECKUM MMOPAKEHUSM OpPraHoB U TKaHe [3].

K HacrosiieMy BpeMeHHU MOJy4€HO MHOTO JaHHBIX, CBUAETEIbCTBYIOIIUX O TOM, YTO OKHCIIH-
TeJIbHBbIE MOJIU(UKAUK JunonporenHoB (JII1), B yacTHOCTH, JMNONPOTEMHOB HU3KOW IUIOTHOCTH
(JITTHIT) siBnsiroTCSl BasKHBIMU 3JIeMeHTaMu ateporeHes3a. UyBctButenbHocTh JIIT K OKHCIUTEIEHOMY
cTpeccy ompeaessercss 6aJaHcoM MEXAy COJIEpKaHHEM B HHUX IOJIMHEHACHIIIEHHBIX )KUPHBIX KUCIOT
u anTuokcuaanTos [1,12]. Kpome Toro, ObUIO MOKa3aHO, YTO THIICPIMITUAESMHES CHIDKACT TepareBTHYC-
ckuil 3¢dpdext antnokcumantoB. Oxucnennsie JIITHII o6namaioT BeIpa)kKeHHBIMH ayTOMMMYHHBIMHU
CBOIcTBaMH, Oy1aroapsi 4eMy MOT'YT OTKJIa/IbIBATHCSl B CTEHKAX COCYZIOB B BHJI€ KPYITHBIX KOMIUIEKCOB

¢ ummyHoriooynmunamu. Oxucnennsie JIIT Obltn 0OHApY>KEHBI B CTEHKE COCYJIOB U B KPOBU OOJIBHBIX



arepockiiepo3oM. Kpome toro, okucnennsie JIITHIT urparotr BaxkHyto poiib B 00pa30BaHUU MEHUCTHIX
KJIETOK Ipu arepockiepose [3,12]. CymecTBeHHBIM B aTeporenese ssisiercs Biausiaue JII1 Ha kieTku
KpoBH. Kak M3BecTHO, TPOMOOIIUTHI UTPAIOT BXKHYIO POJIb B TIOBPEXKICHUHU KIETOK KPOBEHOCHBIX CO-
CYZIOB B TIpoliecce pa3BUTHA aTepockiepo3a. [Toka3aHo, 4yTo BakHYIO pOJib B M3MEHEHUU aKTUBHOCTHU
tpomboruToB urpatt JIII. TpoMOGomuThl OOJIBHBIX THIEpXOJecTepUHEMHUEH TunepakTuBHbL. OOHa-
pyxeno, uro JIITHII, BbiieneHHbIe U3 KPOBU OOJBHBIX aTEPOCKIECPO30M, YBEIUUMBAIOT KOJJIareHHH-
OYLMPOBAHHYIO arperanuio TpoMOouuToB B Oonbiieii crenenu, yem JIITHII u3 mna3Mel KpoBH 310po-
BBIX JTOHOPOB [3]. DkcnepuMeHTH! N Vitro mokaszanu, yro JIITHIT npuBoAsST Kak K YCHJICHUIO OTBETa
TPOMOOITUTOB Ha pa3iIMYHbIe MHIYKTOPHI arperauu, TaKk ¥ caMu CHOCOOHBI CTUMYJIUPOBATh arpera-
1o TpomMOonuToB [12].

BaxHoe 3HaueHHe B JICYCHUU U MPO(DUIAKTUKE HETATUBHBIX MOCIEACTBUN aKTHBAIlMU CBOOO-
HO-PaIUKAIBHBIX MPOLIECCOB OTBOAMTCS aHTUCTPECCOPHOM Tepamuy, NepCHEKTUBHBIM HAIPABICHHEM
KOTOPOH MpPEACTaBISAETCSA UCIIOIB30BAaHUE PA3IMYHBIX PUPOJAHBIX U CHHTETUYECKUX aHTHOKCHIAaHTOB
[2, 12]. HecmoTpsi Ha MIMPOKOE MPUMEHEHHE aHTHOKCHIAHTOB JUIS 3alUThI OpPraHU3Ma OT HMOBPEXK-
JIAIOILEero JCWCTBUS CTpecca, MX BIMSHUE Ha aHTHOKCHUIAHTHO-IIPOOKCHUIAHTHBIN CTaTyC B YCIIOBHUSX
XHMUYECKOTO M HEHPOreHHOI0 cTpecca N3y4eHO HEJJOCTATOYHO.

B cBsi3M ¢ BBINIEH3I0)KEHHBIM MOHATHO, YTO OYEHb BA)KHOM NMpOOJIEeMOM SBISETCS U3y4CHHE
BIIMSIHMS Pa3IMYHBIX CyOCTaHLIUN, KOTOPBIE MOTYT 00Ja/1aTh aHTUOKCUJAHTHBIMU M aHTHATEPOT€HHBI-
MU CBOMCTBaMH, Ha pa3BUTHE cTpecc-peakiuu. K coxaneHuio, OOJIBIIMHCTBO CHHTE3UPOBAHHBIX Be-
IIECTB SBJISETCS KCEHOOMOTHKAMH, M, MOITOMY CaMH MOTYT aKTHBHPOBATh IMpPOIECChl 00pa30BaHUs
cBOOOIHBIX pagukanoB. [Io3TOMy npuBIeKkal0T BHUMAaHUE, MIPEXAE BCEro CyOCTaHIIMK TPUPOIHOTO, B
YaCTHOCTH, PACTUTEILHOTO POUCXOKACHUS.

borateiM HCTOYHMKOM MPUPOIHBIX OMOIOTUYECKH AKTUBHBIX BEIECTB, B TOM YHCIIE€ aHTHOKCHU-
JTAHTOB, SIBJISIETCA KPHIMCKHUI BUHOTPAJA U MPOIYKTHI ero nepepadotku. [loaTtomy u3yueHue u 1eneHa-
NPaBJICHHOE UCMOJb30BaHUE JIeYeOHO-TPOPUIAKTUIECKON aKTUBHOCTH BUHOTPAHbBIX BUH, KaK U 0e3-
AJIKOTOJIBHBIX IMPOJIYKTOB NEepepadOTKU KPHIMCKOTO BUHOTPAa, MOKET OBITh IEPCIIEKTUBHBIM.

B Hamux skcnepuMeHTax ObLIM W3Y4eHbl BIMSHHE MOJU(PEHOIBHBIX SKCTPAKTOB U BHH, MOJY-
YEeHHBIX U3 BuHOTpasa KyJbTypHOTro, Ha aHTHOKCHIaHTHO-IIPOOKCUIAHTHBINA CTAaTyC U HEKOTOPBIE T10-
Kazarenyu oOMeHa JIMIHJIOB 1 JIMIIONIPOTEMHOB B MEUEHH M CHIBOPOTKE KPOBH KPBIC B YCIOBHIX XUMHU-
YEeCKOT0 ¥ HEHPOreHHOro cTpecca.

MaTepuaJibl M METOAbI HCCJIEIOBAHUS

B pabote ucnonwszoBanu 6ecropoaHbIX Kpbic-camok, Maccor 180-220 r, comepxkamuxcsi B BU-
Bapuu HarnumonanbHOro (apmaneBTudeckoro yHuBepcuTera. JKMBOTHBIM Ha MHpoTskeHuH 21 cyTok
€XEJJHEBHO IEepOpaIbHO BBOJWIM BUHOTPaJHbIe BUHA copToB «KabepHe» u «PkanuTenu» B 103aX, CoO-

orercTBytomux 300 mi BuHa Ha yenoBeka maccod 70 kxr. Jpyrum rpymnmnam »XHUBOTHBIX BBOJUIH



CIUPT B 703€, cooTBeTcTBYIOMEH 30 M1 crimpTa Ha yenoBeka Maccoid 70 Kr, a Taxke moyrpeHoIbHbIe
9KCTPAKThl «DHOAHT» U «[lomuden» B 103aX, COOTBETCTBYIOLIUX 110 COJEPKAHUIO MOJU(PEHOTIOB 10-
3aM BBEJICHHBIX BHH. KOHTPOJBHBIM >KMBOTHBIM BBOJWJIM COOTBETCTBYIOUIMH 00BeM (u3HoIOTHYE-
CKOTO pacTBOpa. XMMUYECKUN CTpecC BBI3BIBAIHM OJHOPA30BBIM BBEICHHEM XJIOpUAa KOOaIbTa BHYT-
pubpromuHHO B 03¢ 3 Mr/100 r Macchl Tena. DMOIMOHATBHO-00JIEBOM CTPECC BBI3BIBAIM UMMOOUJIH-
3aiueit Ha xuBoTe B TeueHue 3 wacos [10]. Jlist MoaenupoBaHus 3MOIIMOHATIBHO-00JIEBOTO CTpecca
ObLTH OTOOpaHBbI CTPECC-HEYCTOMYHMBBIE )KUBOTHBIE (METOJ OTKPBHITOrO MOJIsA). JKUBOTHBIX JCKAITUTH-
poBanu uepe3 1,5 4 mocine MHBEKIMM XJIOpUAA KoOallbTa WM depe3 3 yaca Mociie HMMOOHIIN3ALUH.
Bce MaHMITY ISIIMU ¢ )KUBOTHBIMH MTPOBOAMIIM IO/ XJIOPao30-ypeTaHoBbIM Hapko3oM [9]. Kposs co-
Oupanu aist noiydeHus chiBopoTku. [ledenp nepdysupoBanu xonoaHoi cpenoit Beyaenenus (0,25 M
caxapo3sa B 0,025 M tpuc-HCI, pH 7,5), romorennsupoBanu B romorenuszarope [lorrepa u3 pacuera 1
I TIEYECHU B 3 MJI Cpe/Iibl BBIJCTICHHUS.

Copep:xaHue 00IMX JUIONPOTEMHOB M ano-B-JINNONPOTENHOB B CHIBOPOTKE KPOBU U IIUTO-
30JI€ MEYEHH ONPEACISUTH TypOuIuMeTpudeckum MetoaoM [15]. JlaHHbIi METOa OCHOBaH Ha CIIOCOO0-
HOCTHU TerapuHa 00pa30BbIBaTh C ano-B-coxepkamumu aunonporenHamu (Amno-B-JIIT) komruiekcsl,
HECTOMKHE B NMPHCYTCTBUS KATHOHOB JBYXBAJCHTHBIX MeTauioB. OOpaboTKa MaHHBIX KOMILIEKCOB
pactBopoM MnCl, Be3siBaeT ocaxnenne Ano-B-JIIT (JIHIT+JIOHIT).

Conep:xkanue Tpuanuaraunnepunon (T) onpenensum no peakuuu GpopManbiaeruia, Ko-
TOpBIIl 00pa3oBaJics MpH OKKCIeHnH ruiepuna [11], ¢ consHokucbM GenmnruapazuaomM. CBo0O -
HBI TIIMLEPUH 00pasyeTcs Mocie OMBUICHUS TNIMLEPUAOB C MoMoulbio menoyn. Coaepkanue cBo-
6oaubIX kUPHBIX KHCJI0T (CXKK) onmpenesnsiiy mo peakuuu UX MEIHBIX COJICH C JUATHIAUTHOKapOa-
matom [11].

B HekoTOpBIX ciydasxX KOHIEHTPALWIO TIIMLIEPUIOB OMNPEACSUIA C MOMOIIBIO CTAaHAAPTHOTO
¢depmenTaruBHoro Habopa pupmbl “KONE” (Ounnsuauns).

Conep:xanue xouaecteposaa (OXC) ompenensiy Mo peakiyy ¢ XJIOPHBIM kKene3oM (pac-
TBOpPEHHBIM B opTodocdopHoii kucnore) [11]. B HEKOTOPBIX Cilydasx KOHIEHTPAILMIO OOIIEro XoJie-
CTepoJia ONpPENENISUIM C MOMOUIbIO CTAHAAPTHBIX (DEPMEHTATUBHBIX XOJECTEPOJOKCHIA3HBIX HAOOPOB
dupmer “Boehringer Mannheim Gmb diagnostica” (I'epmanusi).

KoHueHTpanmo o0IIUX JMIONIOB ONPENCISUIM C MOMOILIbIO CTaHIapTHOro Habopa Eagle
Diagnostics (CIIIA) — peakiiusi ¢ BaHHIMHOBBIM PEAKTUBOM.

OmnpenesieHHe KOJHYECTBA NMPOIYKTOB MePEOKHUCIEeHUsI JTUNUAOB [4,6]npoBonwim B rem-
TaH-U30IPONAHOJIBHBIX JKCTpakTax. V3Mepsuin ONTHYECKYIO MJIOTHOCTh HpPU JyiMHE BONHBI 220 HM
(U1t COeTMHEHME ¢ U30IMPOBaHHBIMU ABOMHBIMU CBsi3siMu — MJIC), 232 um (1t TMEHOBUX KOHBIOTA-

toB JIK), u 278 um — ist ketoueHoB U conpspkeHHbIX TpueHoB (KJ[ +CT).



Onpenenenue axkTuBHocTH HAJI®H-reHepupyomux JerugporeHas — TJIOK030-6-
docharneruaporenassl (I-6-D-J1I'), 6-pocdormokonataeruaporenassl (6-dI-JII') u manaraeruapo-
reHa3bl ONPECIUTH CIEKTPO(HOTOMETPUIECKH 10 BoccTanoBieHnio HAJID[13.

Conep:xanue MajoHoBOro quansaeruga (MJIA) onpenensin cieKTpopOTOMETPHUUESCKH C T10-
MOIIBIO PEAKIIUU ¢ THOOApOUTYpOBO# KucioToit [13].

OmnpenesieHne KoJu4ecTBa o-ToKodepoa [14]. Meron 6azupyercst Ha KOJIOPHUMETPHYECKOM
omnpereneHuy BUTaMuHa E 1o 1BeTHOW peakuuu ¢ ABYXBAJCHTHBIM XENE30M; B PE3yJbTaThl ONpesie-
JICHUS BHOCAT MOIPAaBKY Ha MPUCYTCTBUE XOJECTepoa.

OnpeneneHue KOJUYeCTBA ACKOPOMHOBOM KHCJIOTHI TPOBOANUIN TUHTPUMETPUUYECKH 110 peaK-
1y ¢ 2,4-nuxnopheHonnHnopeHoIoM B coctaBe peakTuBa TuiabpManca [7].

AKTHBHOCTb KAaTaJjia3bl ONPEJEIIsUIN 0 HHTCHCHBHOCTHU Pa3JIoKEHUs TepeKkucu Bogopoaa [1],
cojiep:KaHue BOCCTAHOBJIEHHOro riayraTuona (GSH) — B peakiuu ¢ auiokcaHom [17].

AKTHBHOCTH mapaokcoHa3bl (PON) onpenessiin 1Mo MOrIomEeHuI0 cBeta oopasyrommmest 2,4-
JTUHUTPO(HEHOIIOM.

Copep:xaHue KOPTH30J1a ONPENEIISIIN UMMYHO(PEPMEHTHBIM METOJIOM.

PesyabTaThl Hec/Ieq0BaHN H UX 00CYKICHHE

B tabnuue 1 mokazaHo, 4TO KOJIMYECTBO OMO(IaBOHOUAOB B CEPJACUYHON MBIIIIE U MEYEHU HC-
CIIeIyeMbIX KpbIC BO3pacTajla B YCIOBHUSAX BBEACHUS MoiaudeHonbHOoro koHuerHpara «llomiden». B
YCIOBHSIX OKCHAATUBHOTO CTpEcCa, BBI3BAHHOTO BBEJIEHHEM HOHOB KOOajbTa, HAOMIONANOCH 3HAYH-
TEJbHOE CHI)KEHHE KOHLEHTpAMK OMO(IaBOHOUIOB B TKAHSX, BEPOSITHO, B pE3yIbTaTe UX aKTUBHOTO
okucnenus. IIpodunakTuueckoe BBEAECHUE HW3YUYEHHBIX MOJM(PEHOIbHBIX KOHLIEHTPATOB HOPMAJIHM30-
BaJO cojepkaHue (IaBOHOUIOB B TKAHSIX CTPECCHPOBAHHBIX >KMBOTHBIX, MOIYyYaBIIUX “DHOAHT’ U
JTa’ke TIOBBIIIAJIO CO/IepKaHue (PIIaBOHOUIOB Y dKUBOTHBIX, MMOJy4aBIIUX nepes crpeccoM «llomuden».

Kak BUTHO U3 aHHBIX, IPUBEACHHBIX B Ta0J. 2, TP OKCUJATUHOM CTPECCe, BHI3BAHHOM BBeJIE-
HHUEM CyOJIeTalbHBIX 103 XJIOpUJa KOOaibTa, B MEUEHH U CHIBOPOTKE KPOBH KPBIC HAOIIIOJAETCS Kap-
TUHA, TUIMYHAS [l OKCUJATUBHOT'O CTpecca.

Tabmuua 1. Pacnipenenenune 0nogaBOHOUIOB B OpraHax M TKaHSAX KpbIC IOCIIE MEpo-
pPabHOTO BBE/ICHUSI CYMMApHOTO KOMILJIEKCa MO (EeHOI0OB BUHOTpaa

Opran (tkanp) | MaTakt | Kontposns | Bpewms mocne BBeICHUS SKCTpaKTa
(cTpecc) BUHOTpaja
1ron 1,5ron 2,5ron
ChIBOpOTKa 0,19 0,30 0,43
KpOBU +0,02 +0,04* +0,05*
[Teuenn 1,24 0,28 0,09 0,39 0,41
+0,05 | +0,03% | +0,01°* | £0,04®* | £0,03*




IMouku 2,21 0,45
+0,08 +0,07%

Cepuie 0,09 0,15 0,26 0,22 0,39
+0,01 | 0,02 +0,01%* | 40,01%* | +0,05%*

® — nocrosepubie m3menenus (p<0,05 Kk HHTAKTY)

* — noctoBepubie n3MeneHus (p<0,05 k KOHTPOJIIO)

BBenenue xnopuna ko6anbTa NPUBOAUT K CHIKCHHIO B TIEUEHH COJICPKaHUS aHTHUOKCHIAHTOB —
o-ToKo(deposia 1 BOCCTAHOBIEHHOT'O IIyTaTHOHA M akTuBamu nporeccos [10JI, o uem cBuaeTenbCT-
BYET CHWKEHUE YPOBHSI M30JMPOBAHHBIX JBOMHBIX CBA3EH M HakomiaeHue npoayktos 110JI — nueHo-
BBIX KOHBIOTATOB U KETOJMECHOB U COIPSDKCHHBIX TPUEHOB (Talll. 2). B ycioBusSX MMMOOMIM3AIMOH-
HOTO CTpecca B MEYCHH M CHIBOPOTKE KPOBH KPBIC TaK)Ke HAOMIOJACTCS CHUIKEHUE COJICPKaHMsI aHTH-
okcuAaHToB U HakoruieHue npoaykros [1OJI. IIpu aToMm B ceiBopoTKe KpoBu akTuBauus [10JI ormeue-
Ha B Apo-B-JIII. Ilocnennee, cornacHo AaHHBIM JIMTEPATYpPhl SBJISETCS OAHUM U3 KIIOUEBBIX (PaKTO-
POB pa3BUTHS aTepocKiiepo3a [8].

Tabmuua 2. BrnusHue nonudeHOIbHBIX SKCTPAKTOB BHHOTrpaga KylbTypHOTo Ha IMOKa3aTesH
MEPEKUCHOTO OKCHJICHHS JIMITUIOB MEYSHU M HEKOTOPhIe aHTUOKCHJIAHTHBIE MOKa3aTeIl MPU OKCUa-
TUBHOM CTpecce

Ilokazarenu
Bun snusaus IJIC, AE/r JK, amons/r | KI+CT, o- BoccraHoBiIeHHBIN
AE/r Toko(epos1, | TIAYTaTHOH MI/T
HMOJIB/T

Hnraxr 36,78+1,78 11,82+0,41 9,54+0,14 35,73+0,47 | 1,32+0,16

Ctpecc (xmopun | 7,70+0,65* 16,30+03,31* | 16,73+2,01* | 9,50+0,57* | 0,47+0,09*

K00abTa)

DHoaHT-+CcTpecc 10,89+1,26* | 12,46+0,71 10,33+0,82 | 15,85+1,39* | 1,00+0,21

[Momuden+crpece | 15,37+0,75* | 11,59+0,50 9,7240,55 13,75+0,79* | 1,28+0,12
DHOaAHT 40,03+0,98 | 9,90+0,37 8,66+0,22 38,41+1,67 1,32+0,22
[Momuden 39,974+1,15 | 9,44+0,17 8,31+0,17 40,01+0,84 1,26%0,27

* — nocroBepubie m3mMeHeHus1 (p<0,05 Mo OTHOIICHHIO K UHTAKTY)

Takum 006pa3oM, OKHCIUTEIbHBIE MPOLIECCH MOTYT MI'PaTh KIIOUEBYIO POJb B PAa3BUTHUU MATO-

JIOTUM B YCIOBUSIX KaK XUMHUUYECKOTO TaK W HEHporeHHoro crpecca. CieaoBaTesibHO, UCIOJIb30BAHUE
AHTUOKCHUJIAHTOB SIBJISIETCA MEPCHEKTUBHBIM METOJOM KOPPEKIUU MOJOOHBIX COCTOSHHUM. Y4UUTHIBas
BBICOKYIO aHTHOKCHAAHTHYIO aKTUBHOCTH MOJU()EHOJIOB, COJEPKAIINXCS B BHHOT'PAJE, Mbl UCCIIEIO-
Balli CMOCOOHOCTh BUH WM MOJTH(EHOIBHBIX SKCTPAKTOB, MOTYYCHHBIX M3 BHHOTpaga KylmbTYpHOTO,
MPEAOTBPALLATh AKTUBALMIO MEPEKUCHBIX MPOLECCOB U aT€POrE€HHBIE U3MEHEHHUS B IIEYEHU U CHIBO-

POTKE KPOBHU KPBIC NP BBEICHUH XJIOpHU1a KOOANbTa 1 UMMOOMIIN3ALIMOHHOM CTpecce.



CoracHO HamIUM AaHHBIM (TaOll. 2), BBEJCHUE KUBOTHBIM TOJILKO MOJH(EHOIBHBIX KOMILICK-
coB «DHoaHT» U «llonuden» Ha OKa3bIBAET BIUSHUS HA UCCIETyeMble IMOKA3aTeIn aHTHOKCUIAHTHO-
MPOOKCHJIAHTHOT'O CTaTyca MEYeHH KPbIC, YTO YKa3bIBaeT Ha 0€301acTHOCTh UCIOJIb30BAHUS ITHUX IKC-
TPaKTOB.

Tak e, KaKk U OKCHJAATUBHBINA CTpecc, HEHPOreHHbIH AYMOLIMOHAIBHO-00JIEBOI CTPECC COMPOBO-
JKAAETCA aKTUBALMEN CBOOOJHO-PAaJUKAIBHOIO OKHMCIEHHMS KaK B IIEUEHU TaK M ChIBOPOTKE KPOBU
(Tabn. 3-4). Tak, B roMOreHaTe NMEYCHH OTMEUCHO CHIDKCHHE COJICPIKaHUsSI N30JMPOBAHHBIX JIBOWHBIX
cBsizel U o-ToKo(deposa, U yBenuueHue conepxanus npoaykroB 110JI — nueHOBBIX KOHBIOTATOB, Ke-
TOJIMCHOB U COTPsDKEHHBIX TpUeHOB U THK-akTuBHBIX npoaykToB (Tadi. 3). B chiBopoTKe KpOBHU CO-
AepKaHHe aHTHOKCUIAHTOB — O-TOKO(eposia 1 aCKOPOMHOBOW KHUCIIOTBI Takxke CHikaeTcs (Tadi. 4).
OMOLMOHATIBHO-00JIEBO CTPECC COMPOBOXKAAETCS OKUCIEHHEM Ano-B-conepkamux JUnonpoTenHoOB:
B HUX CHUXAETCs COJEP)KaHME W30JIMPOBAHHBIX JABOMHBIX CBA3E€M M Bo3pacraeT — mpoaykroB I1OJI
(Tabm. 4).

[Tpu 5TOM OTMEUYEHBI CYIIECTBEHHbIE U3MEHEHHUS B META0OIM3ME JIMIUI0OB U JUIONPOTEHHOB
KaK B II€YCHU TaK U CHIBOPOTKE KPOBM CTPECCUPOBAHHBIX )KMBOTHBIX. TaK, B YCIOBUSIX MMMOOUIHM3A-
IIMOHHOTO CTpPecca B TOMOTeHATe MEUYCHU CHIKACTCS COJIepKaHke o0mux aunuaoB (tadi. 3). Bepost-
HO, 3TO CHIDKEHHE 00YCIOBICHO BEIOPOCOM ITUTO30JILHOTO 3araca JUMUIOB, ¥ HallpaBJiIeHo Ha obecre-
YeHUE SHEepPreTHdYeckux NoTpeOHocTed opraHmi3Ma mpu crtpecce. llocneanee mpennosioxkeHHe MOA-
TBEP)KJACTCS JaHHBIMH OO0 yBEIMUYEHHM OOIIET0 YPOBHS JIMIMJIOB B CHIBOPOTKE KPOBH KpPBIC IPHU
crpecce (Tadu. 4).

YcuneHue nunonusa Inpu 3ToM, OYEBUIHO HE IIPOUCXOAUT, O UYEM CBUIETEIBTBYET OTCYTCBUE
M3MEHEHHH B COJICPKAHUU TPUALMITIIUIIEPUHOB U CBOOOIHBIX KUPHBIX KUCIOT B TOMOT€HATEe MEYEHU
(Tabm. 3). D10 MOXKET OBITh CBS3aHO C MHTCHCUBHBIM PACIICIUICHUEM TJTFOKO3bI 110 TIUKOIUTHYECKOMY
IIyTU B YCIOBUSIX CTpeECca.

Tabmuna 3.

BnusiHre noaugeHoIbHBIX KOMIDIEKCOB BHHOIpaa KyJIbTypHOT'O U BUHOTPAIHBIX BHH Ha Me-
Ta0O0JIM3M JIUIUIOB U OKCUAHTHBIN CTaTyC TOMOT€HATA IMEYCHU KPBIC IPH SMOLIUOHATILHO-
6o1eBom cTpecce, Mtm, n=6



oK./ WnrtakT Crpecc Crpecc + Crpecc + Crpecc + Crpecc + Crpecc +
rp. OHoaHT IMomuen CIHUPT Kabepue Pxanurenu
yCT. HEYCT. yCT. HEYCT. yCT. HEYCT. yCT. HEYCT. yCT. HEYCT. yCT. HEYCT. yCT. HEYCT.
O6mwe mm- 151,58 | 172,43 | 127,86 114,41 | 149,17 151,84 130,98 201,93 193,32 | 220,54 | 171,39 | 180,31 | 164,93 190,03
ITHIB, +10,91 | £20,74 | +20,61* | £21.60* | £33,14 +19,86 +23,66 +33,71 +25,61 | £23,22 | +28,66 | £15,98 | £16,93 | £18,21**
MI‘/F *% *% */** */** *% *% *%
Tpuanun- 7,38 5,03 5,41 4,09 4,65 3,77 6,00 5,94 7,86 6,89 4,90 3,88 5,74 4,93
TIIHAIEPOIIHL, +2,88 +1,72 +1,50 0,34 0,78 0,47 0,32 +1,08 10,25 0,49 +1,08 +1,08 0,61 +0,68
MI‘/F *% *% *%
AtnoB-JII1, 5,33 5,67 3,71 3,71 4,58 4,43 3,72 3,15 5,00 4,10 3,06 3,15 2,87 3,02
Mr/T 10,63 +0,98 +0.36* +0,15* 0,06 0,07 0,34* +0,44* +0.82 0,49 10,16 10,16 +,030 +0.36*
*% */** */** */** */** */**
GSH, 4,49 5,30 4,11 3,87 6,02 3,70 5,12 5,48 4,40 2,87 4,64 4,38 4,47 3,59
MKMOJIB/T 0,74 0,85 0,56 10,63 0,27 +0,42* 10,46 0,34 0,34 0,29 0,70 +0.35 +0.51 +0,50*
*/** */**

o- 38,23 33,07 20,65 16,51 27,82 34,01 34,34 25,39 6,55 5,59 26,95 24,64 29,24 28,9
Tokodepo, 15,42 15,64 +2,60* +3,65* +2,86 +3,56 +4,14 +1,18 0,61 +0.54 +1,32 +0,81 +1,82 +3,15
HMOHB/F */** *% *% */** */** */** */** */** */** *%

CBobOoxnHbIe 0,92 1,03 1,12 1,27 1,06 1,00 1,08 1,26 1,35 1,45 1,05 1,22 1,15 1,40
JKHUPHBIE 0,09 0,12 0,19 0,16 0,12 0,11 10,16 +0,08* +0,15* | £0,13* | £0,22 10,20 0,13 0,31
KHUCIIOTA,

Mr/T
Ack.K-Ta, 1,52 1,70 0,99 0,91 131 1,29 1,17 1,25 0,59 0,81 1,04 121 1,24 1,24
MKMOJIB/T 0,05 0,10 +0,11* +0,10* 0,13 10,10 +0,23* 0,15 +0,07 | +0,06* | £0,21* | #0,11 10,20 +0,17
*% */** */** */** */** */** */**
r-6-o-AT, 14,76 16,44 11,87 13,35 14,86 14,49 12,92 13,22 19,31 20,14 15,37 15,85 15,42 15,08
HMOJIb +2,70 10,68 +0,53* +0,80* 0,38 +0,97 0,27 +1,11* +3,16 0,63 +1,04 +1,00 +1,36 0,83
HAII(I)H *% *% */** */** */** *% *% *% */**

/MUHMT 0.

Karanasa, 67,40 54,28 59,70 61,30 66,40 40,76 101,52 75,89 129,82 | 62,32 62,32 82,44 24,78 75,50
mrMomsH>Oo/ | 49,61 9,42 7,76 19,68 +7,67 9,23 +13,61 | £29,30* | +£11,20 | 45,82 +7,23 | £9,28* | 1552 +6,92*

MuH/MT 6ei- *x *[Ex *[Hx *[x*

Ka

nac, 38,74 35,49 14,78 11,79 18,63 15,99 20,40 18,66 16,98 13,89 24,40 16,15 26,67 18,82
AE/r 1,82+ +2,16 +2,22* +1,08* +1,88 +1,50 +1,34 +1,52 +0,66* | £1,73* | £2,92 +1,76 +1,62 +1,90

*/** */** */** */** */** */** */** */**

JK, 12,32 11,32 14,70 13,86 13,58 12,87 13,48 12,85 13,61 13,20 10,90 15,00 10,66 14,32
HMOJB/T +1,36 0,70 +0,88* +0,60* 0,74 0,54 10,62 10,26 0,08 +0,58 +1,10 | £2,12* | +1,88 +1,62*

*/** */** */** */** */** */** *% *%

TBK-AII, 0,13 0,19 0,26 0,36 0,21 0,19 0,28 0,22 0,55 0,68 0,15 0,28 0,18 0,17

HMOIB/MT O 0,04 0,03 +0,03* +0,04* | £0,02* 0,02 +0,03* 0,03 0,08 0,06 +0,02 | £0,04* | +0,02 0,02

*% *% */** */** *%
*

**

- u3meHenust foctoBepHbl (p<0,05 M0 OTHOIICHUIO K MHTAKTHBIM);
- u3meHenwust noctoBepHbl (p<0,05 MO OTHOIICHUIO K CTPECCUPOBAHHBIM).

[epexirouenne mMetabonrM3Ma ¢ yrJIeBOAHOTO THUIIA HA XHPOBOW IMpPU CTpecce 0OecreunBaeTcs

BBIGpOCOM MNCYCHBIO JIUTIOIIPOTCUHOB OYCHb HU3KOH IUIOTHOCTH, YTO MOATBCPKAACTCA CHUKCHUCM B

TOMOI'€HAaTe MEeYeHU YpPOBHs aro-B-coxepxammx aumonpoTenHoB (Tadn. 3) M yBENIUYECHHEM HX CO-

JepKaHHs B CHIBOPOTKE KpoBH (Tadu. 4). OTcyTcTBHE U3MEHEHHI COJICPIKAHMSI JIMIIOTPOTEHHOB BHICO-

KO IJIOTHOCTH Ha ()OHE BO3pacTaHusi ypoBHS Armo-B-munonporenHoB (Tadi. 4) MOXKHO paccMarpu-

BaThb KAaK IOKA3aTCJIb aTCPOrCHC3A.

HOJ’Iy‘IeHHBIe JaHHBIC CBUACTCIBLCTBYIOT, YTO B YCJIIOBHAX 3MOL[I/IOHaHLHO-6OHeBOFO cTpecca

Ha6J'IIO,Z[a€TC5I AKTHUBAIUg CCKpCUHA JIUIIOMPOTCUHOB IMCUYCHBIO U I/IHTCHCI/I(I)I/IKaL[I/IH HUX OKHUCJIICHUA B

KPOBSIHOM pyclie. DTO MOKET ObITh (DaKTOpPOM pPHUCKa pa3BUTHS caxapHOTo aualdera M 3a00JeBaHUN

CEPACUYHO-COCYAUCTON CUCTEMBI.

Tabmunna 4. Biusiaue nonmgeHoNbHBIX KOMIUIEKCOB BHHOTpasa KyJIbTypHOI'O M BHHOTPaIHBIX BUH HA META00IM3M
JIMITUIOB U OKCHJIAHTHBINA CTAaTyC CBIBOPOTKH KPOBH KPBIC IPH SMOLMOHAILHO-0051eBOM cTpecce, M+m, n=6




oK./ WnrtakT Crpecc Crpecc + Crpecc + Crpecc + Crpecc + Crpecc +
Ip. OHoaHT IMomuen CIHUPT Kabepue Pxannrenu
yCT. He- yCT. HEYCT. YCT. HEYCT. yCT. HEYCT. yCT. He- yCT. He- yCT. He-
YCT. YCT. YCT. YCT.
OlJI, 3,18 3,49 4,84 5,36 4,14 3,98 3,81 3,82 5,50 5,58 3,41 3,46 3,43 3,57
MI/MIT 0,29 | £0,27 | +0,40 | +0,67* | +0,45 | +0,31 0,03 +0,48 | 0,74 | £0,37 | £0,66 | £0,43 0,15 +0,54
* * *% */** *% */** * *% *% *% *%
1T, 0,43 0,49 0,51 0,72 0,76 0,78 0,51 0,71 0,66 0,91 0,50 0,58 0,54 0,54
MI/MIT +0,02 | £0,05 | +0,07 | +0,20* | +0,08 | +0,09* 0,08 +0,09 | 0,12 | £0,05 | £0,05 | £0,04 0,10 0,05
*/** * */** */** */** *%
OXC, 91,53 | 80,99 | 73,62 99,57 70,76 | 54,90 74,14 82,93 | 85,71 | 69,10 | 56,71 | 62,25 97,51 80,83
r/MI +8,12 | £10,7 | +9,06 | +15,64 | +9,34 | 16,92 8,21* 9,48 | £5,71 | £7,37 | £7,32 | £6,50 19,66 8,74
O * */** *% *% * *% *% *%
JIIBII, mr/ma 1,04 0,93 1,04 0,83 0,98 0,89 0,96 0,88 1,10 1,00 1,26 1,04 1,08 0,96
+0,13 | £0,07 | £0,14 0,13 +0,14 | #0,08 0,05 +0,08 | 0,19 | 0,12 | +0,15 | 0,08 0,12 0,05
AtnoB-J1II1, 1,55 1,33 3,17 2,30 1,56 1,89 1,59 1,54 1,85 1,67 2,07 1,67 1,86 1,63
MI/MIT +0,16 | 0,11 | +0,44 | +0,25* | +0,12 | £0,26* 10,16 0,22 | 0,19 | 0,18 | £0,29 | £0,18 0,20 0,18
* **% *% *% *% **% * *% *% *%
PON, 2127 | 23355 | 274,7 | 171,00 | 240,2 | 216,00 | 231,33 | 231,25 | 197,5 | 150,0 | 239,2 | 246,0 | 222,75 | 2152
HMOJIB/MJI/MH 5 0 5 +15,86 5 +16,24 | +15,53 +15,5 0 0 5 0 +13,98 5
H +15,7 | £16,8 | +9,56 * +20,8 *[Ex *[Ex 2 +143 | £19,2 | £24,1 | £16,5 *x +13,7
6 8 * 6 *x 7 4 8 6 8
*/** */** */** */** *% *%
Ack.k-Ta, 58,61 | 65,98 | 46,90 34,18 49,99 | 43,20 53,76 45,08 | 38,04 | 34,83 | 48,07 | 48,10 55,87 53,41
MKMOJIb/MII 6,14 | £2,74 | +4,88 | £3,81* | +4,41 | +4,16* +4,51 6,08 | ¥4,12 | +4,43 | £2,13 | £2,49 16,65 15,42
* * *% */** */** * * */** *% */**
o-T, 11,88 | 10,54 8,28 7,94 10,70 | 10,62 10,39 10,28 6,07 5,35 9,45 9,99 10,26 9,32
HMOJIb/MJI +1,68 | £1,17 | +0,34 | £1,16* | +134 | 0,67 +1,12 +126 | +0,76 | +0,78 | +1,11 | +0,48 0,48 +1,04
* **% *% *% **% */** */** *% **%
nacC, 3,81 4,60 2,32 2,07 2,76 2,23 3,14 3,51 3,13 2,35 3,25 2,64 4,13 3,11
= AE/Mn +0,62 | 0,51 | +0,35 | +0,20* | +0,36 | +0,24* 10,46 0,42 | 0,37 | 0,24 | £0,38 | £0,28 +0,43 +0,41
E * * *% */** *% * *% * *% *
g JK, 17.02 | 17.86 | 26.60 30.30 2247 | 25.93 21.54 25.93 | 30.44 | 26.28 | 23.05 | 26.99 19.54 21.56
i amons/ | +1.24 | +£2.79 | £3.93 | +4.09* | £3.20 | +2.98 +1.22 +1.76 | £2.20 | £1.24 | +4.48 | £1.38 +0.93 +0.99
= MIT * */** */** */** */** * * * * *% */**
g
5]
E K+ 1.93 1.59 2.77 3.01 231 2.58 2.20 2.37 3.01 2.97 2.29 2.60 2.22 2.23
o CT, +0.23 | £0.25 | +0.33 | £0.33* | +0.14 | +0.29 +0.11 +0.10 | +0.50 | £0.42 | +0.16 | £0.31 +0.11 +0.06
AE/MH * */** *% * * * * *%
KOPTH301, 32.66 | 43.33 | 59.25 16.35 5.50 5.87 7.10 29.33 | 15.00 | 38.75 | 32.75 | 26.33 16.93 40.60
HMOJIB/JI +4.42 | £7.08 | +6.60 | +2.82* | +0,99 | +1,08 +0,80 +8.58 | £1,72 | £5.64 | £5.17 | £4.40 +2.43 +6.38
* */** */** */** */** *% *% */** */** *%

* - u3meHenus goctoBepHbl (p<0,05 Mo OTHOIICHHIO K HHTAKTHBIM);
** - u3menenus noctoBepHbl (p<0,05 MO OTHOIICHUIO K CTPECCUPOBAHHBIM).

B rpymnme ’XMBOTHBIX, MOJYYaBIINX PACTBOP STHJIOBOTO CIHMPTA B T€UEHUE 3-X HENENb JI0 UM-

MO6I/IJII/138.LII/II/I, Pa3BUTHC 3MOI_[I/IOH8.JILHO-6OJIGBOFO cTpecCa OTINYAIIOCH HCKOTOPBIMU 0COOCHHOCTS-

Mu. CHIDKCHHC COACPIKaAaHUSA OL-TOKO(I)GpOJIa U BOCCTAHOBJICHHOTI'O I''TyTaTHUOHA MPHU CTPCCCC Yy KUBOT-

HBIX, MMOJIyYaBIIHUX CIIUPT, ObUIO O0JIee CYIIeCTBEHHBIM, YeM Y KOHTPOJBHBIX, HO HAKOIUIEHUE MPOYK-

toB [1OJI y HEX pOUCXOIMIIO B MeHbIIeH cTerneHu (Tads. 3). DTu HaHHBIC MOTYT CBHICTEILCTBOBATH

00 AKTHUBAIIUM Y KUBOTHBIX, IMOJYYaBIINX CHHUPT, paCXOAOBAHUA aAHTUOKCHUIAAHTOB IIPU CTPECCE, YTO

MO3BOJIACT NPCAOTBPATUTE YPC3MCPHOC HAKOIIJICHUC HepeKI/ICHO-MOI[I/I(bI/II_II/IpOBaHHBIX MOJICKYIIL. ITo-

CJICAHCC MOKHO paCcCMaTpuBaTh KaK CTPECC-IIPOTCKTOPHOC I[efICTBHC CIIMPTa B U3YUYCHHBIX HAMH [0-

3ax.

OIIHaKO BBCACHHUC CIIMPTAa UMCJIO U HCTATHUBHBIC NTOCJICACTBUA. TaK, B TOMOreHaTe Me4YeHu 00-

mee COACPIKAHUC JIMITUI0B U YPOBCHB CB06OI[HI>IX JKUPHBIX KHCJIOT Y TaAKUX JKUBOTHBIX OBLIH BBIIIIC,

4YeM y KOHTPOJIBHBIX, a COJCPKaHHEe TPHUAIMITIHLEPOJIOB — BBILIE YeM Y CTPECCUPOBAHHBIX (Tabdui. 3).

CrpeccoBast TUIIEPJIMITUAEMUS Y )KUBOTHBIX, TOJIYYaBUIMX CIUPT, TaKkxke Obliaa 0osiee BRIPAKEHA, YeM Y




KOHTPOJIbHBIX (Ta0J1. 4). DTU JaHHBIE MOTYT CBHJIETEIBCTBOBATH 00 OMACHOCTH Pa3BUTHUS y TAKHX JKH-
BOTHBIX METa0OJIMUYECKOTO CHHAPOMA H )KUPOBOM MH(UIBTPAILIMUA OPTAHOB.

Taxkum 00pa3om, NOTydYEHHBIE JJAHHBIE CBHIETEIBCTBYIOT, YTO BBEJICHHE KUBOTHBIM 3TUIIOBOTO
CIHUPTa B U3YYEHHOU J03€ YBENUYMBAET UX TOJEPAHTHOCTH K CTPECCY, OJTHAKO CaMo SBIISiETCS HeOuia-
TONPUATHBIM (PAKTOPOM, KOTOPBIA MOXKET MPUBECTH K PA3BUTHIO MATOJIOT U IEYECHU.

CornacHO MONYYEHHBIM AAHHBIM, HCCIIEAYeMble HAMU IMOIU(PEHOIbHbIE KOHLEHTPAThl «JHO-
au™ U «[lomuden» 061anaoT BRIpaXKEHHOW MPOTEKTOPOHON aKTUBHOCTHIO MPH MMMOOUIIH3aIIMIOHHOM
crpecce (Tabm. 3, 4). Do emie pa3 MOATBEPKIACT EIECOOOPA3HOCTh UX UCIOJIH30BAHUS B KA4eCTBE
CTpeCC-POTEKTOPOHOTO, TeNaTONPOTEKTOPHOTO U AHTUATEPOT'CHHOTO CPEJICTBA.

Onnako, Kak ObUI0O HAMM OOHApPYXEHO, MCHOJb30BAHME BUHOTPATHBIX BHH HE YCTYIMAET IO
CTpEeCC-IPOTEKTOPHOM aKTUBHOCTHU MOJIU(PEHOIBHBIM KOHLIEHTPATaM, B3ATHIM B aHAJIOTHYHOU J03€.

Buna coproB «KabGepHe» u «Pxarnurenn» HOpMaIU3YIOT CO/Iep)KaHUEe OOUIMX JUIHUIOB U TpUa-
[IITJIAIEPOJIOB KaKk B TOMOreHare neueHu (tadi. 3), Tak U B ChIBOPOTKE KpoBH (Tadi. 4). KommnoHeH-
Thl BUHOTPATHBIX BUH MPEIOTBPAINAIOT M MOBBIIICHUE COIEPKAaHUS CBOOOIHBIX KUPHBIX KUCIOT, OT-
MEUEHHOE IPH BBEJICHUH PAcTBOpPA CHHPTA, YTO MOXET CBHUJIETEIBCTBOBATH O MPOTEKTOPHOM JIEHCT-
BUU 3TUX KOMIIOHEHTOB B OTHOLICHUH >KUPOBOM MHPMIBTPALUU OPTaHOB.

OOpamraer Ha ce0s BHUMaHWE OTMEUEHHOE CHMKCHHME COJIEPXKaHHs XOJIECTEpOoJia B CHIBOPOTKE
KPOBU IPHU BBEICHHU BHHOTPAJHBIX BUH (TaOn. 4), a Takke OJarompusTHOE IepepaclpeesicHue
(bpakuuii IMIONPOTENHOB — CHU)KEHUE YPOBHS aro-B-conepkaiux JTUIONPOTENHOB MTPH HEU3MEHHOM
COJICpKAHHH JIUTIONPOTESHHOB BBICOKOW TUIOTHOCTH (TabII. 4).

[Tpo¢punakTuyeckoe BBEAECHUE HCCIEAYEMbIX BUHOTPATHBIX BUH IPHUBOJUT K TMOBBIIICHUIO
YPOBHS aHTUOKCHJIAHTOB KaK B TieueHH (Tabi. 3) Tak ¥ ChIBOPOTKE KpoBH (Tabi. 4) kpwic. OTH 3 dek-
ThI, a TaK)K€ 3HAYUTEIHHO 0O0Jiee HU3KUN YPOBEHb OKHCICHMS aro-B-TUMONpOTEeHHOB y JKMBOTHBIX,
MOJTy4aBIIUX BUHOTPAIHBIE BUHA, CBUJECTEIBCTBYET O BBICOKOM aHTHATEPOTEHHOW AKTHBHOCTU H3Y-
YEHHBIX BUH.

Onnako, HECMOTpPS Ha BBICOKUNA OOIIMI ypOBEHb MPOTEKTOPHON aKTHBHOCTH, HEOOXOIUMO OT-
METHTb, YTO BUHA U3YUYEHHBIX COPTOB Pa3INyYaIMCh B JEHCTBUU Ha OT/AEIbHbIC MTOKa3aTenu. B yactHo-
CTH, COJIepXKaHHue O.-TOKO]eposia ObIIO BhIIIE B IEYSCHH CTPECCHPOBAHHBIX )KMBOTHBIX MTOCIIE BBEACHUS
«Pxarurenn» (tadn. 3), a BuHO «KabepHe» He okasbiBasio nogoOHoro 3¢ddexra. B Toxe Bpems «Ka-
OepHe» OKa3bIBaeT T'MIIOXOJIECTEPOJIEMHUECKOE JACHCTBUE, YEr0 He OTMEUEHO Ui BUHA «Pxarmmrenn»
(Tabm. 4).

Kak BUIHO M3 JaHHBIX, MPUBEICHHBIX B Ta0N. 5, Mpu BBeACHUM NOIH(EHOIBHBIX SKCTPAKTOB
“Onoant” u “llomuden” cOBMECTHO € PacTBOPOM 3TUJIOBOTO CIUPTA JAaHHBIE SKCTPAKTBHI CIIOCOOHBI

npefoTBpamaTh HeraTuBHbIE 3 ekt 3Tanoa, mpuueM Haubonee 3¢pdexkruBHo — B no3ax 0,05-0,07
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/100 r mMaccel Tena (3TU A03bI MPUMEPHO COOTBETCTBYIOT COOTHOIICHHUIO MOJM(EHOJIOB U CITUPTA B

CYXHUX BUHAX.

Tabnuma 5. BiusHue npeaBapuTebHOTO BBEICHUS Pa3HBIX 103 MOJM(EHOILHOTO KOH-
HeHTpaTa «IDHOAHT» COBMECTHO C STHJIOBBIM CIIUPTOM Ha Pa3BUTHE CTPECC-PEAKIIUU MIPU IMO-
IMOHAIIbHO-0011eBOM cTpecce, M+m, n=6

IokaszaTtenun Wntakr | Crpecc | Ctp+Cn | Crp+Cn | Ctp+Cn | Crp+Cn | Ctp+Cn | Crp+Cn | Crp+Cn
+3(0,01) | +O(0,03) | +5(0,05) | +3(0,07) | +2(0,1) | +5(0,15)

T'omorenar neuyenu

OJI, mr/t 186,52 | 103,02 | 208,93 | 197,16 186,34 172,26 107,64 159,82 | 153,80
4,64 +6,64* | £4,58* | +£1,038 12,16 3,28 +1,88* +2,09* | +3,00*
TT, M1/t 5,51 3,58 7,73 7,59 5,96 5,58 5,21 4,71 4,36
0,18 +0,16* | £0,10* | +0,15* +0,58 0,18 +0,07 +0,13* | +£0,28*
CXK, mr/r 1,02 1,37 1,51 1,46 1,28 1,30 0,93 0,81 0,89
+0,082 | +0,01* | £0,03* | +0,03* +0,03* +0,04* +0,06 +0,03 +0,07*
AmnoB-JIII, 6,06 2,90 411 2,11 3,32 3,92 4,71 5,06 5,83
MI/T +0,17 +0,26* | £0,18* | +0,11* +0,09* +0,25* +0,17* 0,26 0,13
GSH, 3,84 1,52 1,84 2,20 1,82 2,06 2,43 3,88 3,24
MKMOJIB/T 0,32 +0,11* | £0,17* | +0,31* +0,24* +0,29* +0,17* +0,33 0,32
o-T, 31,32 12,28 | 6,43 8,43 9,07 14,49 23,88 28,41 27,65
HMOJIIB/T +1,64 +0,41* | £0,36* | +£0,27* +0,18* +0,51* +0,98 +0,47 +0,43
Ack. k-Ta, MkmMouts/T | 1,80 0,94 0,82 1,15 1,22 1,32 1,61 1,82 1,66
0,14 +0,09* | £0,05* | +0,06* +0,02* +0,03* +0,07 +0,07 +0,07
JK, amMons/T 11,19 15,11 | 14,81 12,13 11,28 11,10 10,25 8,30 7,42
+0,58 +0,34* | £0,17* | +£0,16 +0,23 +0,26 +0,34 +0,33* | £0,29
TBK-AII, amoib/T 1,09 3,48 3,22 2,11 2,74 2,52 1,17 1,68 3,33
0,14 +0,14* | £0,24* | +0,24* +0,23* +0,22* +0,09 +0,31* | +0,28*
AT, aMonb 3,95 3,99 8,80 2,75 3,11 3,32 3,48 3,62 3,64

HAIH/MunaxMmr.6 +0,19 +0,54 | £1,15* | +0,43 +0,29 +0,91 0,22 +0,54 0,62

CBIBOPOTKA KPOBHU

OJI, mr/mn 3,36 5,63 5,89 5,69 5,30 4,82 3,51 3,44 3,58
+0,07 +0,12* | £0,08* | +0,06* +0,05* +0,15* +0,08 +0,09 0,15
TT, Mr/mn 0,52 0,87 0,91 0,99 0,73 0,52 0,43 0,39 0,50
+0,024 | +£0,02* | £0,07* | +0,04* +0,04* +0,03 +0,03 +0,02* | +£0,02
OX, mr/mn 0,55 0,77 0,49 0,46 0,54 0,40 0,55 0,55 0,56
+0,03 +0,05* | £0,07 0,05 +0,04 +0,01* +0,09 +0,03 +0,02
JIBII, mr/mn 0,96 0,88 0,93 1,00 1,02 0,91 1,81 1,23 1,32
0,05 +0,02 | £0,02 0,06 +0,07 0,05 +0,03* +0,06* | +0,04*
AmnoB-JIIT, mr/mn 1,32 1,55 1,73 1,84 1,48 1,44 1,18 1,41 1,64
0,05 +0,03* | £0,05* | +0,05* 0,06 +0,03 0,05 +0,02 +0,04*
o-T, HMonb/MI 9,27 6,64 4,11 4,88 5,84 6,68 8,20 9,23 8,80

0,24 +0,26* | £0,34* | +0,17* +0,14* +0,24* +0,34* 0,35 0,46

Ack.Kx-Ta, MKMOJIB/T | 57,64 30,17 | 33,81 34,04 39,04 49,25 55,01 56,98 49,96
+1,65 +2,07* | £1,73* | £2,73* +1,60* +1,10* +1,67 +2,03 43,43

JK B AnoB-JII1, 21,52 39,99 | 28,11 28,99 29,35 28,81 23,91 20,60 28,27
HMOJIB/MJT +1,21 +1,12* | £0,34* | +0,14* +0,80* +1,30* +0,51 +1,43 +1,35*
TBK-AIl, amons/mi | 0,88 2,76 2,39 2,01 1,48 1,11 1,18 0,77 1,31

+0,17 +0,29* | £0,55* | +0,30* +0,16* +0,04 +0,34 +0,21 +0,20*

Koprusosn, amons/n | 32,00 12,33 | 35,25 24,00 28,25 16,00 25,50 17,50 21,60
+4,51 +1,86* | £4,27 +3,03 4,54 +0,44* +0,50 +2,33* | +6,00

* — Usmenennst moctoBepHbl, p<0,05 Mo OTHOMIEHHUIO K KOHTPOJTIO
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Tabnuna 6. BriusHue npeaBapuTenbHOTO BBEISHUS BUHOTPAJAHBIX BUH copToB «Kabep-

HE» U ((PKaLII/ITeJII/I» B pa3HbIC CPOKHU ITOCJIC BBECACHUSA HA Pa3Burue CTpECC-pCaKu IIpruU 5MO-

IMOHAIIbHO-0051eBOM cTpecce, M+m, n=6

CLIBOpOTKa KpOBI/I FOMOFeHaT Ie4ycHUu
on, | 1T, OX, | AmoB- | o.T, | K5 Kopru- | OIL, 1T, GSH, o, TIK, TBK-
MI/MIT MI/MIT MI/MIT JIII, HMoiab | AmoB- 3011, Mmr/T Mmr/T MKMOJB/T | mmoms/r | HMous/T | AIl,
MI/MIT /M JIII, HMOJIB/IT HMOJIB/T
HMOJIb/MII
Vinraxr | 368 | 049 | 093 | 136 | 1057 | 2232 3220 | 17974 | 7.69 | 4.65 3256 | 1256 | 181
+021 | 0,03 | 0,05 | +029 | +060 | 1,01 +403 | 393 | 2044 | 2037 229 | £0.34 | 010
Cipecc | 574 | 089 | L1l | 164 | 649 34,38 9051 | 10221 | 344 | 281 1239 | 1708 | 272
+0,30% | +0,05% | 0,07% | +0,02% | +0.47% | +1,88% | 510+ | T4 | 0197 2031* | £069% | 40,45% | +0,22*
T [ K| 515 | 078 | 094 | 153 | 852 31,49 7500 | 9494 | 380 | 212 1888 | 1493 | 1,68
oyT +0,50% | +0,07* | +0,04 | +0,02% | +027% | +258% | geex | =057 | 011 H017F ) 20797 ) £0.37* | 40,10
P | 615 | 093 | 108 | 168 | 629 3835 | 111,70 | 10316 | 515 | 2,37 1560 | 1504 | 224
+0,44% | £0,07* | +0,05" | +0,03* | +0.47% | +156% | +1000 | TH63" | *061% | 2028% | 2039* ) £0,39% | 4032
2 | K| 387 | 071 | 089 | 152 | 890 31,65 96,67 | 10517 | 358 | 251 2604 | 1413 | 107
cyT £023 | $0,04* | $003 | £0,02% | +0.72* +1.92* 121 86* 15,12* +0,23* | +0,34* +2,17* +0,09* 10,24*
P | 285 | 084 | 086 | 170 | 7.77 3217 8154 | 10693 | 567 | 2.77 1565 | 1510 | 1,91
+0.16% | $0,06* | +0,04 | 20,04* | 027 +171% 116,50* 1+9,42* +0,34* | +0,87* +0,92* +0,07* +0,15
3 | K| 342 | 056 | 073 | 154 | 1020 | 2472 367 | 11538 | 392 | 3.82 2369 | 1385 | 170
- 1032 | 1003 | 2005% | s00a% | 1052 | 289 4o | HILES* | 4013 | 1037% | x218% | 2048 | £011
P | 245 | 070 | 089 | 166 | 849 22,24 4300 | 10328 | 647 | 247 1689 | 1444 | 229
2041 | 2000% | 5006 | s000% | 2038% | 1 Lgso | 258L% | 2028% | 3026% | 2071% | 2025% | 10,20%
5 | K| 354 | 049 | 072 | 145 | 1028 | 2834 4150 | 13914 | 557 | 243 2696 | 1319 | 135
cyT 1027 | 2005 | 5002% | 5006 | 2085 | £177% | s1gsp | $06% | $031% | 2037 | 212 | 2034 | 2015
P | 356 | 058 | 088 | 166 | 1001 | 2046 5710 | 11666 | 688 | 243 1864 | 1422 | 2.06
1023 | 5005 | $002 | 2008% | 027 | 203 | saopr | £360% | 2037% | 20425 | #1148+ | 1016+ | 4013
8 | K| 347 | 049 | 077 | 136% | 1202 | 2047 4250 | 16118 | 7.27 | 411 3212 | 1228 | 164
eyT 1039 | 1008 | 2002 | 003 | %035 | 208 | s10g1 | 2605% | 205 | 1021 +0,85 | +052 | 013
P | 208 | 047 | 084 | 155 | 1004 | 2015 4050 | 12220 | 635 | 233 2308 | 1293 | 173
1031 | 5006 | $003 | %004 | 068 | 261 io1g | FTOTF | 2045 | 3028% | :208% | 2044 | 2004
0 | K| 373 | 054 | 069 | 133 | 1103 | 2268 3400 | 181,82 | 804 | 515 3062 | 11,86 | 1.30
cyT 1024 | 1005 | 2002% | s002 | 080 | 245 | s1gas | 2924 | 2083 | 2042 +253 | 012 | +0,19*
P | 360 | 055 | 076 | 143 | 11,39 | 2290 3800 | 15399 | 841 | 3.22 2631 | 1184 | 129
1035 | 5009 | +008% | 5004 | 1047 | 193 oy | #530% | 2056 | 1048% | £126% | 2048 | 10,14*
2 | K| 371 | 049 | 065 | 126 | 1118 | 2172 2550 | 17472 | 834 | 3.74 3255 | 1242 | 147
cyT 2035 | 2007 | 5003* | 5004 | s101 | s157 o1y | 2615 | 2085 | 1025 +558 | 4036 | +0.27
P | 355 | 0054 | 075 | 135 | 1140 | 2008 2700 | 1644 | 863 | 3.25 2828 | 1141 | 145
1045 | 5006 | £003* | 003 | 1093 | 145 sgn | 2803 | 2047 | 3007% | 2226 | 2022 | 031
5 | K| 378 | 059 | 061 | 133 | 11,04 | 2099 3400 | 16216 | 750 | 461 3816 | 1050 | 1.34
eyT 1036 | 5004 | 2002% | $002 | 1132 | 092 700 | 1281 | 2043 | 2022 +2,06% | +0,52% | +0,06*
P | 222 | 051 | 069 | 129 | 1172 | 2059 31,00 | 17213 | 7.68 | 442 4199 | 1027 | 124
2057 | +000 | 003 | t006 | 093 | 102 | 108y | £1042 | 2089 | 2034 242 | +0,63* | +017

* — Usmenennst noctoBepHbl, p<0,05 Mo OTHOMICHHUIO K KOHTPOJTIO

B tabn 6. NPpUBCACHBI JaHHBIC O BIIMAHUW BBCACHHA BUHOIPAJHBIX BHUH B Pa3HbIC CPOKU BBCIC-

HUS Ha Pa3BUTHE CTPECC-PEAKIINHU P SMOIIMOHATIBLHO-00JIeBOM cTpecce. Kak BHIHO U3 3TUX JaHHBIX,

B paHHUE cpokH BBeneHus BuHO “KabepHe” obnamaer Oosee BhIpa)KEHHOW aHTHOKCHIAHTHOM aKTHB-
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HOCTBIO, 4eM BHHO “Pxanurenn”, ognako yxe Ha 10 cyTKkn aHTHOKCHIaHTHAs! aKTUBHOCTh U3yYE€HHBIX
BHH IIPAKTUYECKU HE OTINYAETCS.

Takum 00pa3zoMm, NMPOBEACHHBIE UCCIEIOBAHUS TO3BOJIAIOT CIENATh BBIBOJA O BBICOKOW CTpecc-
IIPOTEKTOPHOM, aHTUATEPOT€HHON M IeNaTONpPOTEKTOPHOM aKTMBHOCTH BUHOIPAIHBIX BHH, KOTOpBIE
HE YCTYMAaIOT B 3TOM OTHOIIEHUH 0€3aJIKOTOJIbHBIM KOHIIEHTpaTaM NOJU(EHOJIOB BUHOTPAJa, IPUIEM
KOMIIOHEHTHI BUHA B M3YYCHHBIX JI03aX MPEJOTBPALIAIOT HEeraTUBHbIE 3(P(EKThl BIUSHUS STUIOBOTO
CIMPTA, YTO JENAET UX IPUMEHEHHE B Ka4ECTBE CTPECC- MPOTEKTOPOHOIO CPEACTBA BEChMA IEPCIEK-
TUBHBIM. OJIHAaKO BBISICHEHHME MEXaHU3MOB CTPECC-IPOTEKTOPHOTO JACHCTBHS MOMU(PEHOIBHBIX KOM-

TIeKcoB BuHOTrpaga KyapTypHOTO TpeOyeT JambHEeHIINX UCCIIET0BAHHA.

133 80:1)11 8

1. DOmonmoHanbHO-00JIEBOM CTpecc, BBI3BAaHHBIM MMMOOMIN3AIMEH )KUBOTHBIX HA MPOTSHKEHUU 3
4acoB, COMPOBOXKAAJICS aKTHUBAIMEH CBOOOIHOPAANKAIBHOIO OKUCICHUS, B TOM YHUCIIE OKHUC-
JIEHUEM JIMIONIPOTENHOB KPOBHU, THIIEPIUININAEMHUENH, aTEPOT€HHbIMM M3MEHEHUSAMU B JIMINJ-
HOM U JIMIIONIPOTEUTHOM CIIEKTE.

2. BBeneHwue >KMBOTHBIM ATHIJIOBOTO CIIUPTA B 03€, COOTBETCTBYMOMIEH Mist uenoBeka 0,43 mi Ha
KI' Macchl Tejla YBEJIMYMBAET UX TOJEPAHTHOCTh K CTPECCY, OJHAKO SBISETCS HEOIAronpusT-
HBIM ()aKTOPOM, KOTOPBIH MOKET MPHUBECTU K Pa3BUTHUIO META0OIUYECKOTO CHHAPOMA, JKUPO-
BOI MH(UIBTPALMK OPTaHOB U APYTUX MAaTOJIOTHIA.

3. TlosnudeHosbpHbIC KOHIIEHTPAThl «JHOAHT» U «[losmdeH» B 103€, COOTBETCTBYIOIICH IS Yelo-
Beka 0,3 MJT Ha KT Macchl Tea 0071a1al0T BRIPAKEHHOM CTPECC-MIPOTEKTOPOHOMN, TeNaTONpPOTeK-
TOPHOW M aHTUATEPOr€HHOM aKTUBHOCTHIO MPH SMOIIMOHAILHO-00JIEBOM CTpecce.

4. Bunorpansbie BuHa coproB «KabGepHe» u «PkanuTtenu» B 103€, COOTBETCTBYIOLICH IS Yeio-
Beka 4,3 MJI Ha KT Macchl Tela, 00J1aaioT BEICOKOM CTPECC-NPOTEKTOPHON, aHTHATEPOT'eHHOM U
rernaTornpoOTeKTOPHON aKTUBHOCTSIMM, W HE YCTYHAIOT B 3TOM OTHOLICHHH O€3aJIKOTOJIbHBIM
KOHIIEHTpaTaM NOJU(EHOIOB BUHOTPAA, IpUYeM KOMIIOHEHTHI BUHA B M3yYEHHBIX /103aX Ipe-
JOTBPAILAIOT HEraTUBHBIE A3P(PEKTHI BIUSHUS 3TUIOBOTO CIHUPTA.

5. B 3aBuUCHMOCTH OT COOTHOIIEHUS «DHOAHTa» U COUPTA, NEPBBIM NPOSBISIET PA3TUYHYIO
aKTUBHOCTH, OJTHAKO Hambonbimmii dddext Habmomaercs npu BBeaeHuu 0,7 mur «DHo-
aHTa» Ha KT Macchl Tesa. Beicokue 0361 «DHOoaHTa» (CBbIIE 1 MJI/KT MacChl Tea) mpo-
ABJISIOT MPOOKCHIAHTHOE JAEHCTBUE IPU CBOMECTHOM BBEIEHUH C 3TAHOJIOM.

6. «DHoaHT» HOPMAJIM3YCT AKTUBHOCTH AJIKOT'OJIBACTUAPOTCHA3BI, ITOBBIICHHYIO B OTBCT

Ha BBCACHUC 3TUJIOBOI'O CITUPTA.
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7. Buna «Pxanurtemn» n «KabGepHe» MposBISIOT BRICOKYIO CTPECC-IIPOTEKTOPHYIO, TenaTo-

MPOTEKTOPHYIO M aHTUATEPOr€HHYI0 aKTUBHOCTh IIPU 3MOLIMOHAJILHO-00JIEBOM CTpecce

yXe Ha 2-3 CyT MOCJIe BBEJACHHS, U MPAKTHYECKHA HOPMAITHU3YIOT OKCHIIUTEIbHBIN H JIH-

MUIHBIA MEeTa0O0IM3M B YCIIOBHUS CTpecca Ipy MPpOo(UIaKTHIECKOM BBEICHUH B TCUCHHE

10 cyTok.

8. Bwuno copra «KabGepHe» MposBUIO HECKOJILKO 00Jiee BHICOKHI YPOBEHb AaHTHATEPOTCHHOW aK-

TUBHOCTH, Y€M BHHO copTa «Pkanurenu»; B OTHOLICHUU CTPECC-IIPOTEKTOPHOM aKTUBHOCTHU

BHHA JAHHBIX COPTOB CYMICCTBCHHO HC OTJINYAIUCD.

9. IlepcnekTHBOW AanbHEHIIMX WCCIEAOBAHUM SIBIAETCS BBISBICHUE CTPECC-NPOTEKTOPHBIX

CBOWCTB JIpyTMX MPOJYKTOB TepepabOTKU BHHOTPaIa, B YaCTHOCTH cIa00 alKOTOJBHBIX Ha-

MTUTKOB.
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